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SECTION 16422 


SECTION 16422 
SPOT NETWORK EQUIPMENT 


GENERAL 


SCOPE 


A. 


The Contractor shall furnish and install the secondary spot network(s) complete from the 
incoming line terminals to the outgoing line terminals as specified herein and as shown on 
the contract drawings. 


Each secondary spot network shall consist of primary equipment, network transformer, and 
secondary protector and disconnect device as specified below. The manufacturer of the spot 
network substation shall furnish and coordinate all major components of the substations, 
including incoming primary equipment section, network transformers and low-voltage 
network protector and disconnect device as well as control devices, protective relays, and 
metering components. Provide a single warranty covering all substation assemblies, 
transformers and components. 


Connections to the integral primary switch on the network transformer shall be cable, and 
between the transformer and protector shall be flexible bus per NEMA standards for 
protectors. 


Extend each protector loadside to secondary equipment with cable, conduit, or busway as 
shown on the contract documents. 


RELATED SECTIONS 


mmo oO 


Section 16346 — Metal-Clad Switchgear (Vac Clad-W) — Medium Voltage 


Section 16347A — Metal-Enclosed Breaker Switchgear — Medium Voltage Drawout Mounted 
(MEB) 


Section 16347B — Metal-Enclosed Breaker Switchgear — Medium Voltage Fix Mounted (MSB) 
Section 16361 — Medium Voltage Switches 

Section 16426 — Metal-Enclosed Drawout Switchgear (DSII Type) — Low Voltage 

Section 16466 — Busway (Pow-R-Way Ill) — Low Voltage 


REFERENCES 


A. 


The spot network substation shall be designed, assembled, tested, and installed in 
accordance with latest applicable standards of NEMA, IEEE and ANSI applicable to network 
transformers and network protectors. 


1. ANSI C57.12.44 for Network Protectors 
2. ANSI C57.12.40 for Liquid-Type Transformers 
3. ANSI C57.12.57 for Dry-Type Transformers 


1.04 SUBMITTALS — FOR REVIEW/APPROVAL 


A. 


The following information on each major component shall be submitted to the Engineer: 
1. Master drawing index 
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2 
2 
4, 
5. 
6. 
7. 
8. 
9, 
10. 
11. 
12. 


SPOT NETWORK EQUIPMENT 
SECTION 16422 


Front view elevation 

Floor plan 

Single line 

Schematic diagram 

Conduit entry/exit locations 

Assembly ratings including: 

Short-circuit rating 

Voltage 

Continuous current 

Basic Impulse level for equipment over 600 volts 
kVA 

Major component ratings including: 

a. Voltage 

b. Continuous current 

c. Interrupting ratings 

Cable terminal sizes 

Connection details between close-coupled assemblies 
Composite floor plan of close-coupled assemblies 
Impedance for transformers. 


oan oo 


B. Where applicable the following additional information shall be submitted to the Engineer: 


1. 
2. 


Busway connection 
Key interlock scheme drawing and sequence of operations. 


1.05 SUBMITTALS —- FOR CONSTRUCTION 
A. The following information shall be submitted for record purposes: 


1.06 


1. 
2 
3. 
4. 


Final as-built drawings and information for items listed paragraph 1.04 
Wiring diagrams 

Certified production test reports 

Installation information 


B. The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 


QUALIFICATIONS 


A. The manufacturer of the assembly shall be the manufacturer of the major primary and 
secondary components within the assembly. 


B. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified, 
and ISO 14001 certified. 


C. The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five (5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 
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SECTION 16422 


D. The equipment and major components shall be suitable for and certified to meet all 


applicable seismic requirements of Uniform Building Code (UBC) for zone 4 application. 
Guidelines for the installation consistent with these requirements shall be provided by the 
switchgear manufacturer and be based upon testing of representative equipment. The test 
response spectrum shall be based upon a 5% minimum damping factor, UBC: a peak of 
2.15g’s (3.2-11 Hz), and a ZPA of 0.869’s applied at the base of the equipment. The tests 
shall fully envelop this response spectrum for all equipment natural frequencies up to at least 
35 Hz. 


--©OR -- 


. The equipment and major components shall be suitable for and certified to meet all 


applicable seismic requirements of the California Building Code (CBC) through zone 4 
application. Guidelines for the installation consistent with these requirements shall be 
provided by the switchgear manufacturer and be based upon testing of representative 
equipment. The test response spectrum shall be based upon a 5% minimum damping 
factor, CBC: a peak of 2.15g’s, and a ZPA of 0.869’s applied at the base of the equipment. 
The tests shall fully envelop this response spectrum for all equipment natural frequencies up 
to at least 35 Hz. 


--©OR -- 


. The equipment and major components shall be suitable for and certified to meet all 


applicable seismic requirements of the BOCA National Building Code, paragraph 1612.6. 
This shall include both vertical and lateral required response spectra as specified. 
Alternatively, the manufacturer's certification may be based on a detailed computer analysis 
of the entire assembly structure and its components. Guidelines for the installation 
consistent with these requirements shall be provided by the switchgear manufacturer and be 
based upon testing of representative equipment. The equipment manufacturer shall 
document the requirements necessary for proper seismic mounting of the equipment. The 
test response spectra shall meet or exceed the required response spectra peak acceleration 
of 1.6g’s (3.2-11 Hz), and a ZPA of 1.0g as specified in the BOCA National Building Code, for 
all equipment natural frequencies up to at least 35 Hz. 


. The following minimum mounting and installation guidelines shall be met, unless specifically 


modified by the above referenced standards. 


1. The Contractor shall provide equipment anchorage details, coordinated with the 
equipment mounting provision, prepared and stamped by a licensed civil engineer in the 
state. Mounting recommendations shall be provided by the manufacturer based upon 
approved shake table tests used to verify the seismic design of the equipment. 


2. The equipment manufacturer shall certify that the equipment can withstand, that is, 
function following the seismic event, including both vertical and lateral required response 
spectra as specified in above codes. 

3. The equipment manufacturer shall document the requirements necessary for proper 
seismic mounting of the equipment. Seismic qualification shall be considered achieved 
when the capability of the equipment, meets or exceeds the specified response spectra. 


REGULATORY REQUIREMENTS 


1.08 DELIVERY, STORAGE AND HANDLING 


* Note to Spec. Writer — Select one 
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SPOT NETWORK EQUIPMENT 
SECTION 16422 
A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 
(1) copy of these instructions shall be included with the equipment at time of shipment. 
OPERATION AND MAINTENANCE MANUALS 
A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped, and shall include instruction leaflets and instruction bulletins for the complete 
assembly and each major component. 
EXTRA PRODUCTS 
*Note to Spec. Writer: 
Select one type of transformer primary switch, liquid or dry-type from the following 


specifications. Also, be aware that dry-types usually use a two position load-break switch if 
primary switching is needed. Specifications for a primary air switch are given in section 
16361B 


PART 2A PRODUCTS — PRIMARY SWITCH FOR LIQUID TRANSFORMER 


2.01 


2.02 


MANUFACTURERS 
A. Cutler-Hammer 
B:. * 
Cc. ® 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


GENERAL 


A. Each transformer shall be provided with a liquid-immersed, three-position (open-close- 
ground) disconnect and grounding switch integrally mounted and connected to the primary 
transformer bushings. The switch high-voltage chamber shall be welded to the tank and shall 
include separate switch and cable connection chambers. Primary switch shall be non-load 
break and be interlocked with the protector to assure that only primary magnetizing current is 
interrupted. Switch rating shall be a minimum of 200 amperes. 


B. Primary cable terminations shall be as detailed on the drawings, including any loop lug 
connections. Field filling of termination chamber shall be done by a competent technician 
according to the insulation potting compound manufacturer’s instructions. Potting compound 
shall be compatible with the cable insulation used. 


2.03 ACCESSORIES 


A. Primary switches shall have the following features: 
1. Liquid level gauge 


“. Note to Spec. Writer — Insert data in blanks 
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SECTION 16422 
One-inch filling plug 
One-inch drain valve and bronze pipe plug 
One-half inch sampling plug 
One-half inch air test fitting 
Lifting loops for removing changer cover 
Porcelain or epoxy bushings. 


Nar wh 


B. Provide primary mag-break switch solenoid type interlocks to prevent the interruption of load 
current by the switch when load is on the transformer, and to prevent grounding of the 
primary feeder cable when the primary feeder is energized. These two interlocks shall be 
installed as part of the switch housing/operating mechanism and be electrically connected to 
the network protector auxiliary contacts and transformer secondary respectively. Also, supply 
key interlocks between the primary switch and the tap changer handhole cover to prevent 
access to tap changing mechanism when the primary is energized from either the primary 
feeder or the secondary network equipment. 


--©OR-- 


PART 2A PRODUCTS — PRIMARY SWITCH FOR DRY-TYPE TRANSFORMER 
*Note 1 to Spec. Writer: 


Select the type of transformer primary disconnect for each dry-type transformer from the 
following specifications: 

Section 16361 — Medium Voltage Switches 

Section 16347A — Metal-Enclosed Breaker Switchgear — Medium Voltage Drawout Mounted 
(MEB) 

Section 16347B — Metal-Enclosed Breaker Switchgear — Medium Voltage Fixed Mounted 


(MSB) 
Section 16346 — Metal-Clad Switchgear (Vac Clad-W) — Medium Voltage 


*Note 2 to Spec. Writer: 

Select the type of transformer design, liquid or dry-type from the following Part 2B 
specifications. Liquid-type units can not be fan-cooled; dry types are recommended to be 
fan-cooled, however fans are not mandatory if kVA ratings are selected for the anticipated 
loads during a primary outage. 


PART 2B PRODUCTS — NETWORK TRANSFORMERS, LIQUID-TYPE 


2.01 MANUFACTURERS 
A. Cutler-Hammer 
B. ® 
Cc. & 


* Note to Spec. Writer — Select one 
“s Note to Spec. Writer — Insert data in blanks 
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SPOT NETWORK EQUIPMENT 
SECTION 16422 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


2.02 RATINGS 


A. Transformer electrical ratings shall be: 


Temperature Rise: 

kVA at 55 Degree C Rise: 
Frequency: 

Primary Voltage: 

Primary BIL: 


Primary Taps: 
Low-Voltage Windings: 


Impedance: 


2.03 CONSTRUCTION 


55 degrees C 

As shown on drawings 

60 hertz 

Delta, as shown on drawings 
60 kV for 5 kV, 95 kV for 15 kV 
class primaries 

2 — 2-1/2% FCBN 

2 — 2-1/2% FCAN 

Wye, as shown on drawings 
5% for 1000 kVA and below 
and 7% for 1500 kVA and above 


A. Transformers shall be liquid-type using non-PCB silicone dielectric having a fire point not 
less than 300 degrees C. Transformers shall be vault type suitable for occasional 
submerged operation. The tank and cooling fins shall withstand minimum negative pressure 
or positive pressure of 7 psig. Windings conductors shall be aluminum with epoxy insulation 
or copper with Nomex, as shown on the contract drawings. Transformers shall include an 
integral primary switch interlocked with the network protector and the primary tap changing 


mechanism. 


B. Transformers shall be designed, manufactured and tested per ANSI/IEEE C57.12.40 (1990) 
or most recent issue of this standard. All units shall have matched impedance for parallel 
operation with impedance values as herein specified. 


C. Transformer primary taps shall be manually changed only when the transformer is 
deenergized and only after locking the integral primary switch in the open position, thereby 
freeing a key for use with the tap access cover. The secondary network protector shall also 
be open before the primary switch is moved to the open position. 


2.04 FEATURES 


A. Transformers shall have the following features: 


1. Transformer lifting hooks 
Tank cover lifting hooks 


NOOR WN 


Air test fitting 


16422-6 


Steel base with jacking provisions 

Handholes with removable covers in tank cover 

Drain valve and bottom filter valve combination and pipe plug 
Fill plug and upper filter press connection 
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SPOT NETWORK EQUIPMENT 
SECTION 16422 
8. Dial-type thermometer with resettable maximum indicator and two form “C” alarm 
contacts set at 85 degrees C and 95 degrees C 
9. Liquid-level gauge with form “C” alarm contacts 
10. Pressure vacuum gauge with form “C” contacts 
11. Pressure relief device 
12. Two-hole ground pad 


13. Low-voltage network protector flange and mounting provisions including externally 
removable bushings and flexible connectors. (See drawings for special space 
constraints such as floor to centerline of protector flange, or maximum height 
restrictions). 


14. Bushings shall be porcelain or cast epoxy. 

15. Transformer metal nameplate with electrical parameters engraved per ANSI standards 
16. Manual primary tap changer mechanism with interlock on access cover 

17. Insulated neutral bushing for field connection to ground 

18. Network-type panel coolers 

19. Primary three position dead break disconnect and grounding switch 


20. Low-voltage control box with wiring from alarm contacts to terminal strips with 
appropriate labels on contact points. 


--©OR -- 


PART 2B PRODUCTS — NETWORK TRANSFORMERS, DRY-TYPE 


2.01 


2.02 


MANUFACTURERS 

A. Cutler-Hammer 

B. * 

C. * 

The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 


specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


RATINGS 

A. The transformer shall have the following ratings: 
Insulation System: 220 degrees C 
Temperature Rise: 80 degrees C 
kVA at 80 degrees C: As shown on drawings 
Fan kVA at 150 degrees C: 1.8x base kVA 
Frequency: 60 Hz 


* Note to Spec. Writer — Select one 
“. Note to Spec. Writer — Insert data in blanks 


16422-7 12/02 


Alpha PSG Index [Numeric PSG Index Microsoft Word 
Es 


Phases: 

Primary Voltage: 
Primary BIL: 
Primary Taps: 
Secondary Voltage: 
Impedance: 


Secondary Configuration: 


2.03 CONSTRUCTION 


SPOT NETWORK EQUIPMENT 
SECTION 16422 


Three 

Delta, as shown 

60 kV for 5 kV systems 
& 95 kV for 15 kV systems 
2 — 2-1/2% FCBN 

2 — 2-1/2% FCAN 

Wye, as shown 

5.75% for 1000 kVA and 
below and 8.0% for 1500 
kVA and above 

Network flange with all 
connection hardware 


A. Each transformer shall be dry-type construction with primary and secondary windings and 
coils encapsulated with a polyester resin using a vacuum pressure impregnation (VPI) 
process for maximum penetration of the resin. The transformers shall be explosion-resistant, 
fire-resistant and cooled by the natural convection of air and the forced circulation of air via 
fans to achieve a 150% continuous rating. Fan control power shall be derived from an 
integral control power transformer, fused per NEC and connected on the secondary within 


the transformer enclosure. 


B. The transformers shall be mounted in a NEMA 1 indoor-type enclosure with provisions for 
close-coupling with primary and secondary equipment as shown on the drawings. Primary 
voltage taps shall be changed only when the transformer is de-energized via a key interlock 
system with both primary switch and secondary protector. Impedances of each unit shall be 
closely matched one to the other as close as manufacturing tolerances and ANSI standards 
allow to assure balanced network operation of a shared load in parallel. 


C. Transformers shall be designed, manufactured and tested per ANSI C57.12.57-1987 for 


network transformers. 


2.04 FEATURES 


A. Each transformer shall have the following features: 
1. Forced air cooling system with fans 
2. Fancontrol panel with status lights, temperature indicator, fan position test switch, and 


alarm mode selector switch 
Standard NEMA sound level (AA rating only) 


ANSI 61 light gray finish 
Lifting loops 


Core ground straps 
Ground bus 


mr oD ONO OR & 


—_> 
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Provisions for lifting, jacking and rolling on the base 


Diagrammatic instruction nameplate 
Removable case panel for access to primary taps. 
Insulated neutral (ungrounded). 
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PART 2C PRODUCTS — NETWORK PROTECTORS 


*Note to Spec. Writer: 
Cutler-Hammer manufactures several types of protectors. The principal types 
recommended for commercial spot network are the CMD, CM22 and the CMR-8, each of 


which has slightly different characteristics. The following specification is developed around 
the CMD type which has enhanced safety features and is strongly recommended for all 
applications up to and including 3000 amperes. For applications above 3000 amperes or 
utilizing type CM22 or CMR-8 network protectors refer to Cutler-Hammer. 


2.01 MANUFACTURERS 
A. Cutler-Hammer 
B. ® 
Cc. ® 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


2.02 CONSTRUCTION 


A. Network protector shall be Cutler-Hammer type CMD or approved equal. Protector shall be a 
maximum rated device *[800-ampere, 1200-ampere, 1875-ampere, 2500-ampere, 2825- 
ampere, 3000-ampere] continuous, in an ambient of 40 degrees C for service on a network 
rated three-phase four-wire, solidly grounded neutral wye secondary service rated 
*[216Y/125] or [480Y/277] volts “[as shown on the drawings]. 


B. The network protector shall be fully interlocked, deadfront, drawout design with externally 
mounted fuses for easy removal of unit from enclosure for maintenance and inspection by 
operating hand-cranked levering system. Relay and control panels shall be mounted on 
drawout control module below network protector element. Protectors shall comply with IEEE 
C57.12.44 standard. 


C. The network protector shall have a spring-close stored-mechanism “[with precharged 
spring-closed stored-energy mechanism] controlled by a toggle-cam device which will not 
allow closure of the contacts until the springs contain sufficient energy to close and latch the 
contacts onto 25,000 amperes RMS symmetrical for 800- through 1875-ampere protectors, 
40,000 amperes RMS symmetrical for 2500- through 3000-ampere protectors. 


D. The network protector shall be capable of interrupting a fault current of 30,000 amperes RMS 
symmetrical for ratings of 800 through 1875 amperes, 35,000 amperes RMS symmetrical for 
ratings of 2000 through 2250 amperes, all for either 216- or 480V AC system nominal 
voltage; and 60,000 amperes symmetrical at 216V AC for ratings of 2875 through 3000 
amperes, and 45,000 amperes symmetrical at 480V AC for ratings of 2875 through 3000 
amperes. 


“= Note to Spec. Writer — Insert data in blanks 
* Note to Spec. Writer — Select one 
* Note to Spec. Writer — Optional 
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SECTION 16422 


The network protector shall be equipped with an AC capacitor trip actuator operating on a 
stored energy principle to provide reliable tripping over the required range of tripping voltages 
(7.5% to 106% of nominal). 


All harness wiring within protector shall be Teflon insulated 1000 volt, 200 degrees C. Current 
transformers and relay coils shall be NEMA Class H. 


. Each network protector shall be provided with Cutler-Hammer type MPCV-D static 


microprocessor-based relay. 


1. Relay shall be three-phase type with relay functions to provide selective closing and 
tripping of auxiliary contacts mounted on the relay and interfaced with the protector 
circuitry. The relay close contact shall close if the ensuing positive sequence power will 
be into the network. The relay trip contact shall close when there exists a net three-phase 
balanced reverse power flow through the network protector. The trip contact shall also 
close upon flow of reverse magnetizing current of its associated transformer. 


2. The relay shall operate at 125 volts line-to-ground, regardless of system voltage 208 wye 
or 480 wye. 


3. The network relay shall continually monitor voltage across an open protector and current 
through a closed protector and perform the above mentioned close and trip functions. 


4. Default values shall be programmed at factory for relay parameters and these values 
shall be field programmable with a hand-held calibration pendant. Supply one pendant for 
the project relay calibration procedures. 


5. The relay shall have field selectable watt or watt-var trip characteristics. 


6. The relay shall have the ability to communicate to a remote host via PowerNet 
communications. 


7. The network relay shall not operate any fault conditions on network side of protector. The 
network relay shall not open as a result of any fault conditions on the primary feeder 
supplying the network other than the one with which the protector is associated nor shall 
it operate if the flow of true polyphase power is from the associated transformer to the 
network. Remote trip and lockout functions shall be accomplished by wiring to 86 device 
contacts at remote locations (such as switchgear). 


The network protector shall open automatically when true polyphase power in excess of trip 

setting flows through protector from the network to the transformer. Network relay shall have 
an in-phase reverse current setting adjustable from 0.05 percent to 5 percent of continuous 

current rating of current transformers within the protector. 


The network protector shall be closed only if vector relations between transformer network 
voltage is such that polyphase power will flow from transformer to network. Network relay 
shall have a closing range of adjustment from 0.5 to 3.5 volts in phase difference between 
network and transformer voltages. 


Three (3) Cutler-Hammer type NPL current limiting fuses having an interrupting capacity of 
150,000 amperes at 600 volts, shall be provided on the network side connection of the 
network protector, one (1) per phase, to act as backup protection in the event of a network 
protector relay or mechanism malfunction and for protection against secondary bus faults 
under certain system conditions. Mechanical interlocks shall be provided which shall prevent 
protector from being moved into or out of connected position in housing unless protector is 
open. An unresettable automatic operation counter, mechanical position indicator and 
auxiliary switch with necessary stages for proper operation of the network protector shall be 
provided. Include auxiliary switch stages and control wiring for use with remote pilot devices 
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(four-wire) to provide remote trip and lockout. Two (2) spare auxiliary switch (make or break) 
contacts shall be included. An external handle shall be mounted on the enclosure door to 
open or close protector without opening enclosure. 


K. Fuses shall be mounted as shown on the one-line, behind a deadfront cover and be easily 
removed. A network disconnect device shall be required to be operated in a dead-break 
arrangement prior to accessing the fuses. 


2.03 ENCLOSURES 


A. Network protector shall be mounted in “[weatherproof NEMA 4] [submersible] enclosure for 
throat connection to network transformer. 


PART 2D PRODUCTS — SECONDARY NETWORK NON-LOADBREAK DISCONNECT SWITCH 
*Note to Spec. Writer: 


Select either a non-loadbreak switch, or a switchgear mounted main breaker or fuse truck 
as a network isolation device. 


2.01 MANUFACTURERS 


A. Manufacturer of each network disconnect shall be the same as the manufacturer of the 
network protector. Coordination of the transition of power conductors from the protector into 
the disconnect enclosure shall be from a single source. Supply all hardware and connections 
for phase and neutral connections including each secondary neutral from the transformer XO 
bushings. 


2.02 NON-LOADBREAK SWITCH 


*Note to Spec. Writer: 
When the outgoing circuit from the protector requires National Electrical Code ampacity 
protection via 50/51 overcurrent relays, the current transformers which feed secondary 


current into the relays may be mounted in the network disconnect cabinet or transition box, 
and the 50/51 relays may be mounted in the downstream (switchgear) equipment. Edit the 
product section specifications accordingly. 


A. Each liquid-type network transformer/protector pair shall have a load side manually-operated 
disconnect switch. The switch shall be operated from the floor after opening the switch 
cabinet doors. The switch shall be rated for 600 volts AC and have continuous ampacity 
ratings as shown on the drawings. One (1) four-foot long wooden or fiberglass handle 
hookstick shall be furnished for each switch to facilitate operating the disconnect. 


B. The disconnect cabinet shall be indoor NEMA 1 with a drip shield over the top. Coordinate the 
vertical height of the cabinet with the available space as shown on the contract drawings. 
Coordinate the outgoing circuit conductors (cable or busway) with the top of the disconnect 
cabinet. Provide all electical connection hardware including cable terminals, flexible braids, 
hard bus connections as well as bolts, nuts and washers. Copper bus shall be used 
throughout the disconnect units. The enclosures shall be designed and manufactured to 
mount directly on top of the protector. 


* Note to Spec. Writer — Select one 
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PART 2D 


SPOT NETWORK EQUIPMENT 
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Enclosure steel shall be minimum of 12 gauge and shall be painted ANSI 61 on the exterior 
and gloss white on the interior. Suitable supports shall be welded to each corner of the 
enclosure to allow for a 1/2-inch all-thread rod to be inserted and the four (4) hanging rods 
shall be used to mount and support the weight of the switch in its proper position. 


Cabinet doors shall be double-hinged type split at the middle with padlockable hasp and 
interlock switch to trip and lock the respective protector open if the cabinet doors are opened 
when the switch is experiencing load current. Control power shall come from the protector. 
The interlock switch and contacts shall not be accessible except by the removal of a bolted 
or screwed-on cover with warning label. 


Each disconnect cabinet is to have the following warning labels or signs displayed upon the 
cabinet doors: 


“WARNING: UNQUALIFIED PERSONNEL ARE FORBIDDEN TO ENTER, OPERATE OR 
MAINTAIN THIS EQUIPMENT. THIS IS A NON-LOADBREAK DISCONNECT SWITCH.” 


“WARNING: SWITCH BLADES AND EQUIPMENT MAY BE ENERGIZED BY BACKFEED 
FROM THE NETWORK BUS OR SWITCHGEAR.” 


“WARNING: OPENING OF DOORS IS ELECTRICALLY INTERLOCKED TO TRIP 
ASSOCIATED PROTECTOR, IF PROTECTOR IS NOT OPENED MANUALLY.” 


-- ©OR-- 


PRODUCTS — SECONDARY NETWORK SWITCHGEAR-MOUNTED DISCONNECT (MAIN 
BREAKER OR FUSE TRUCK) 


2.01 MANUFACTURERS 


A. 


Manufacturer of each network disconnect shall be the same as the manufacturer of the 
network protector. Coordination of the transition of power conductors from the protector into 
the disconnect enclosure shall be from a single source. Supply all hardware and connections 
for phase and neutral connections including each secondary neutral from the transformer XO 
bushings. 


2.02 SWITCHGEAR-MOUNTED DISCONNECT (MAIN BREAKER OR FUSE TRUCK) 


A. 


PART 3 


Supply each protector circuit with a switchgear-mounted fuse truck, with Class L fuses, or 
main breaker as shown on the drawings. Fuses used shall be rated for 200,000 amperes 
interrupting capacity and shall be securely mounted on drawout trucks key interlocked with 
each associated protector. Main breakers and tie breakers, where shown, shall be rated for 
the fault current which can be delivered by N-1 transformers where N equals the number of 
transformers in each spot network. Main breakers shall be drawout design to effect a means 
of isolating the load side of each protector from the network bus. 


EXECUTION 


3.01 FACTORY TESTING 


* Note to Spec. Writer — Select one 
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A. The following factory tests shall be made on all network transformers. All tests shall be in 
accordance with the latest revision of ANSI and NEMA standards. 


1. Resistance measurements of all windings on the rated voltage connection of each unit 
and at the tap extremes of one unit only of a given rating on this project 


Ratio tests on the rated voltage connection and on all tap connections 
Polarity and phase-relation tests on the rated voltage connections 
No-load loss at rated voltage on the rated voltage connection 

Exciting current at rated voltage on the rated voltage connection 


Impedance and load loss at rated current on the rated voltage connection of each unit 
and on the tap extremes of one unit only of a given rating on this project 


7. Applied potential test 
8. Induced potential tests 


Oak oON 


*The following special factory tests shall be performed on the equipment provided under this 
section. All tests shall be in accordance with the latest revision of ANSI and NEMA standards. 


9. “Temperature test(s) shall be made on *[all units] [one unit only of a project covering 
one or more units of a given kVA rating]. Tests shall not be required when there is 
available a record of a temperature test on an essentially duplicate unit. When a 
transformer is supplied with auxiliary cooling equipment to provide more than one kVA 
rating, temperature tests as listed above shall be made on the lowest kVA OA or AA 
rating and the highest kVA FA rating. 


10. “Basic impulse test on all windings. 


B. The following standard factory tests shall be performed on the secondary network protectors 
provided under this section. All tests shall be in accordance with the latest version of ANSI 
and NEMA standards. 


1. Operational tests to prove the network protector’s ability to function both in closing and 
opening the network protector breaker with and without relays under both nominal rated 
voltage and minimum voltage conditions. Conduct tests per IEEE protector standards. 


2. Dielectric withstand tests shall be conducted on removable protectors and enclosures, 
either as one unit or separately. All barriers and insulation normally on the product must 
be in place. These tests shall prove the condition of all control wiring and bus insulation 
both phase-to-phase and phase-to-ground. Dielectric tests shall be conducted at 5000 
volts at 60 Hz for one (1) minute for each test. 


3. Insulation resistance tests shall be conducted on the removable protector and its 
enclosure. All barriers and insulation must be in place and test values shall be equal or 
greater than: 

a. 3Megohms for 216Y/125-volt rated protectors 
b. 10Megohms for 480Y/277-volt rated protectors. 

4. Current path resistance tests shall verify all main current carrying conductors of both the 
enclosure and the protector. Acceptable limits shall be established by each manufacturer 
for each amperage class of network protector, with and without fuses. These values shall 
be established from the continuous current thermal tests. 


* Note to Spec. Writer — Optional 
* Note to Spec. Writer — Select one 
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5. Mechanical tests shall be performed on network protectors to prove the mechanical fit 
between the removable protector and its enclosure. These tests shall also prove the 
mechanical seals required on submersible enclosures. 

6. Dielectric tests at the following voltages for one (1) minute: 5000 volts between phases A 
and B, A and C phases, and B and C phases; 2200 volts across open protector contacts 
on each phase, 2200 volts between control wiring and ground except for the motor 
windings; 900 volts between motor winding and ground. 

7. Program default values into the network relay and verify performance via a network 
protector test set. 


Network disconnect devices(s) shall be factory tested for accuracy of wiring and proper 
functioning. The disconnect shall be given a dielectric test of 1500 volts for one (1) minute 
between live parts and ground. 


The manufacturer shall provide three (3) certified copies of factory test reports. 


“Factory tests as outlined above shall be witnessed by the owner's representative. 

1. The manufacturer shall notify the owner two (2) weeks prior to the date the tests are to 
be performed. 

2. The manufacturer shall include the cost of transportation and lodging for up to two (2) 
owner's representatives. The cost of meals and incidental expenses shall be the owner’s 
responsibility. 


FIELD QUALITY CONTROL 


A. 


B. 


Provide the services of a qualified factory-trained manufacturer’s representative to assist the 
Contractor in installation and start-up of the equipment specified under this section for a 
period of * working days. The manufacturer’s representative shall provide 
technical direction and assistance to the contractor in general assembly of the equipment, 
connections and adjustments, and testing of the assembly and components contained 
herein. 


The Contractor shall provide three (3) copies of the manufacturer’s field start-up report. 


MANUFACTURER'S CERTIFICATION 


A. 


A qualified factory-trained manufacturer's representative shall certify in writing that the 
equipment has been installed, adjusted and tested in accordance with the manufacturer’s 
recommendations. 


The Contractor shall provide three (3) copies of the manufacturer's representative’s 
certification before final payment is made. 


TRAINING 


A. 


B. 


The Contractor shall provide a training session for up to five (5) owner’s representatives for 
~ normal workdays at a jobsite location determined by the owner. 


The training session shall be conducted by a manufacturer’s qualified representative. The 
training program shall include instructions on the assembly including primary equipment, 


* Note to Spec. Writer — Optional 
“s Note to Spec. Writer — Insert data in blanks 
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transformer and secondary equipment. All circuit breakers, protective devices and other 
major components shall be included. 


3.05 INSTALLATION 


A. The Contractors shall install all equipment per the manufacturer’s recommendations and the 
contract drawings. 


3.06 FIELD ADJUSTMENTS 


3.07 FIELD TESTING 
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